Photocurrent response measurement
The photocurrent response was monitored on a Basi Epsilon potentiostat using a threeelectrode cell and a 150 W Xenon arc lamp (with aqueous CuSO 4 filter, 310 nm <  < 625 nm) as the excitation source. The reference and counter electrodes were Ag/AgCl and Pt wire, respectively, while 0.1 M HClO 4 aqueous solution was used as the electrolyte. A PTFE-coated carbon paper (1.2 cm x 3 cm) coated with oxide material was employed as the working electrode (illuminated area of 0.785 cm 2 ). The working electrode was prepared by electrophoretic deposition using a Keithley 2410A electrometer at the Center for Functional Nanomaterials (BNL). The voltage (120 V) was automatically applied during 5 min depositing a suspension of powder and methanol. After drying at 80 °C, the electrode (circle geometry with 1 cm diameter) was finally annealed at 450 °C for 2 h prior to photoelectrochemical analysis. The on−off light-switching measurement was conducted at 1.25 V (vs. Ag/AgCl) by irradiating the front side of working electrode. 
